Interactions between conserved residues in transmembrane helices 1, 2, and 7 of the thyrotropin-releasing hormone receptor.
The roles of conserved residues in transmembrane helices (TMs) of G protein-coupled receptors have not been well established. A computer-generated model of the thyrotropin-releasing hormone receptor (TRH-R) indicated that conserved Asp-71 (TM-2) could interact with conserved asparagines 316 (TM-7) and 43 (TM-1). To test this model, we constructed mutant TRH-Rs containing polar or alanine substitutions of these residues. The maximal activities of N43A and N316A TRH-Rs were diminished, whereas D71A (Perlman, J. H., Nussenzveig, D. R., Osman, R., and Gershengorn, M. C. (1992) J. Biol. Chem. 267, 24413-24417) and N43A/N316A TRH-Rs were inactive. Computer models of D71A and N43A/N316A TRH-Rs show similar changes from native TRH-R in their TM bundle conformations. The inactivity and the similarity of the computer models of D71A and N43A/N316A TRH-Rs are consistent with the idea that Asp-71 bridges Asn-43 and Asn-316 and suggest that activity is critically dependent on these interactions. The conservation of these residues suggests these specific interactions involving TMs 1, 2, and 7 may be structurally important for all members of the rhodopsin/beta-adrenergic receptor subfamily of G protein-coupled receptors.